Abstract. 2014 Using Doppler-free two-photon spectroscopy, we have measured the fine structure of the 4d' subconfiguration of neon and the hyperfine constants of the four levels of this subconfiguration for the 21 isotope. We describe the expérimental set-up and we point out the interest of putting the experimental cell inside a Fabry-Pérot cavity locked on the laser wavelength. We compare our expérimental results for the hyperfine constants with the theoretical predictions of Liberman. We show that there is a slight disagreement for the two J = 2 levels. This is explained by introducing a non zero spin orbit coupling 03BE4d for the external electron. figure 3 , where we show recordings of the 3s J = 2 -+ 4d' J = 1 two photon resonance without (Fig. 3a) and with the Fabry-P6rot resonator (Fig. 3b) . The signal to noise ratio is increased by a factor of 15.
The neon cell (1) has been sealed off after filling.
As can be seen in figure la the two-photon transitions concerned in the experiment do not [2] . On the other hand, one must take into account the pressure shift of the two-photon line due to interatomic collisions. The detailed investigation of these pressure shifts [5] has shown that they are nearly the same for the four 4d' levels; so we do not need to extrapolate the fine structure results to zero pressure. [7] , it is possible to predict their relative intensities, and because we already knew the order of magnitude of the hyperfine structures from ref. [3] . Table II Using the value of A(4d' [5/2] 3) given by the theory of ref. [3] , we obtain the value of j 1 " X II j 1 ) for j, (2) Let us recall the scheme of Racah's coupling for rare gases : the core momentum ji (which can take the values 1/2 and 3/2) is coupled with the orbital momentum, I of the external electron to give K, then K is coupled with the spin s of the external electron to give the total momentum J. In the 4d' levels jl and K are almost good quantum numbers, with j1 = 1/2 and K = 3/2 or 5/2. [8] . Nevertheless, these interactions are always weaker than that due to spin-orbit and the order of magnitude we obtain for Ç4d remains valid.
Remark. - We have just shown that the wavefunctions given in ref. [4] Appendix. -As we have neglected the hyperfine interaction between the external electron and the nucleus, X is a vectorial operator which only acts on the core electrons; using the properties of the 6 J coefficients we have :
where we have taken I = 3/2.
Similarly, the usual coupling formulas enable us to write the magnetic dipolar hyperfine constant as a function of the reduced matrix element j1 I I X 11 j, &#x3E; which gives the coefficients cl and c2.
